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Prostate Elastosis
A Microscopic Feature Useful for the Diagnosis of Postatrophic Hyperplasia
Athanase Billis, MD; Luis A. Magna, MD
● Background.—Elastosis of the prostate may be seen on
needle biopsy and radical prostatectomy specimens, but its
significance is unknown. Prostatic atrophy (or postatrophic
hyperplasia) is one of the most frequent mimics of prostatic
adenocarcinoma.
Objective.—To observe the frequent occurrence of elas-
tosis of the prostate stroma in areas of postatrophic hy-
perplasia.
Design.—A step-section method was used to cut the pos-
terior lobe (or peripheral zone) in coronal planes at inter-
vals of 0.3 to 0.5 cm in 100 consecutive autopsy specimens
of men older than 40 years. Elastosis was detected because
of a basophilic tinge of the stroma on hematoxylin-eosin
stain and confirmed using elastic fiber stains. Presence of
elastosis correlated with the following variables: age, pros-
tatic atrophy (simple, hyperplastic, or sclerotic), local ar-
teriosclerosis, histologic carcinoma, high-grade prostatic
intraepithelial neoplasia, benign or malignant nephroscle-
rosis, generalized atherosclerosis, nodular prostatic hyper-
plasia, and acute inflammation. For statistics, a stepwise
linear regression method adjusted for age was used.
Results and Conclusions.—Elastosis was found in 65 of
the prostates examined and was significantly more fre-
quent with increasing age (P , .001), prostatic atrophy (P
, .001), and local arteriosclerosis (P , .02). There was no
significant relation to histologic carcinoma, high-grade
prostatic intraepithelial neoplasia, benign or malignant
nephrosclerosis, generalized atherosclerosis, nodular pros-
tatic hyperplasia, and acute inflammation. The correlation
with local arteriosclerosis favors a possible role of ischemia
to its etiopathogenesis. The absence of correlation to neo-
plastic and preneoplastic lesions and the striking spatial
relationship of elastosis to prostatic atrophy (or posta-
trophic hyperplasia) add a new microscopic feature for the
diagnosis of this latter lesion, helping in the differential
diagnosis with prostate adenocarcinoma.
(Arch Pathol Lab Med. 2000;124:1306–1309)
Elastosis of the prostate may be seen on needle biopsyand prostatectomy specimens, but its significance is
unknown. Prostatic atrophy (or postatrophic hyperplasia)
is one of the most frequent mimics of prostatic adenocar-
cinoma.1 It occurs most frequently in the posterior lobe or
peripheral zone and gained importance with the increas-
ing use of needle biopsy specimens for the detection of
prostatic carcinoma. Prostatic atrophy increases with
age,2,3 and, based on a previously published study by one
of us (A.B.),2 ischemia caused by local intense arterioscle-
rosis seems to be a potential factor for its etiopathogenesis.
The observation of a frequent occurrence of elastosis of
the prostate stroma in areas of postatrophic hyperplasia
was the main reason for this study. Using autopsy speci-
mens, we studied the existence of any possible correlation
of elastosis with age, prostatic atrophy, local arterioscle-
rosis, histologic (or incidentally found) carcinoma, high-
grade prostatic intraepithelial neoplasia, benign or malig-
nant nephrosclerosis, generalized atherosclerosis, nodular
prostatic hyperplasia, and acute inflammation.
MATERIALS AND METHODS
The material was obtained from 100 consecutive autopsy spec-
imens from men older than 40 years who died of diseases other
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than carcinoma of the prostate from the University Hospital, a
general hospital and the main teaching hospital of the School of
Medicine, State University of Campinas (UNICAMP), Campinas,
Brazil. The patients were whites and African Brazilians. In Brazil,
the African-Brazilian population comprises blacks and Mulattos
(persons of mixed white and black ancestry). The grade of ath-
erosclerosis of the aorta, cerebral vessels, and coronaries and
presence of benign or malignant nephrosclerosis were recorded
from the autopsy protocols.
The prostates were dissected free from the surrounding tissue
and fixed uncut in 10% formalin for 5 days or longer. The glands
were cut in 2 parts through a sagittal section that passed through
the middle of the organ. The ejaculatory ducts were easily visu-
alized on gross examination as a yellow-brown line through the
long axis of the prostate. A section was cut through a plane in-
dicated by the course of the ejaculatory duct. The posterior lobe
was considered to be that portion of the gland lying posterior to
a plane and passing the ejaculatory ducts according to Moore,3,4
Kahler,5 and Strahan6 and corresponds for the most part to the
peripheral zone and the posterior half of the central zone, ac-
cording to McNeal’s classification.7
The glands were step-sectioned at intervals of 0.3 to 0.5 cm.
Only the posterior lobe was examined microscopically. The other
lobes were examined macroscopically for nodular hyperplasia.
Blocks were embedded in paraffin and cut at 6 mm, and one
section from each block was stained with hematoxylin-eosin.
Microscopic Study
Elastosis. Elastosis was detected because of a basophilic
tinge of the stroma on hematoxylin-eosin stain (Figure 1, A and
B; Figure 3) and confirmed by the Weigert-van Gieson and Ver-
hoeff stains (Figures 2 and 4). According to intensity of the ba-
sophilic tinge on hematoxylin-eosin stain, elastosis was consid-
ered slight (grade 1), moderate (grade 2), or intense (grade 3).
Prostatic Atrophy. This lesion was histologically subtyped
into simple atrophy, hyperplastic atrophy (or postatrophic hyperpla-
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Figure 1. Hyperplastic atrophy (or postatrophic hyperplasia) with
elastosis. A, Irregular proliferation of acini with distortion of the lu-
mens. Fibrosis with elastosis involves the central acinus (hematoxylin-
eosin, original magnification 3165). B, The darker areas in higher-pow-
er view have a basophilic tinge in hematoxylin-eosin and correspond
to elastosis (hematoxylin-eosin, original magnification 3330).
Figure 2. Hyperplastic atrophy (or postatrophic hyperplasia) with
elastosis (Weigert-van Gieson stain for elastic fibers, original magnifi-
cation 3165).
Figure 3. Sclerotic atrophy with elastosis. Note the wavy elastic fibers
(hematoxylin-eosin, original magnification 3165).
Figure 4. Sclerotic atrophy with elastosis (Weigert-van Gieson stain
for elastic fibers, original magnification 3165).
sia), and sclerotic atrophy, according to a study previously pub-
lished by one of us (A.B.).2 Simple atrophy usually involves an
entire lobule, although isolated acini may be affected. The acini
are small with decrease in the height of the epithelial cells, and
the surrounding stroma may or may not show fibrosis. Hyper-
plastic atrophy (or postatrophic hyperplasia) shows small acini
closely packed together and lined by atrophic epithelium. Fibro-
sis may or may not be present in the stroma. When present, the
proliferation is irregular and can result in distortion of the acinar
lumen. Sclerotic atrophy always shows a simultaneous atrophy of
the epithelium and a proliferation of the fibroblasts surrounding
the acinus. Continued proliferation results in hyalinization of the
collagen. With higher degrees of hyalinization the acini dilate,
sometimes prominently, and the epithelium becomes extremely
flattened and eventually no longer can be identified. The lumen
is replaced by loose mesenchyme-like tissue with scattered in-
flammatory round cells.
Local Arteriosclerosis. Arteriosclerosis was evaluated in
large and medium-sized arteries present within the prostatic pa-
renchyma or in the soft tissue surrounding the gland. We consid-
ered as arteriosclerosis the thickening of the inner layer (tunica
intima) of the arteries with or without lipid deposition. The latter
(atherosclerosis) was seen rarely and only in the soft tissue sur-
rounding the prostate. The inner layer thickening was considered
slight, moderate, or intense. Arteriosclerosis was considered in-
tense when the diameter of the lumen had a decrease of 75% or
more.
Histologic Carcinoma. Histologic carcinoma corresponds to
the carcinoma incidentally found in autopsy specimens. The di-
agnosis was based on invasion or architectural disturbance ac-
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Table 1. Frequency of Elastosis in 100 Prostate
Specimens From Patients Undergoing Autopsy
Characteristic No. (%)
Without elastosis
With elastosis
Slight
Moderate
Intense
Extensive
35/100 (35.00)
65/100 (65.00)
32/65 (49.23)
20/65 (30.76)
13/65 (20.00)
16/65 (24.61)
Table 2. Statistical Analysis in Patients With and Without Elastosis
Variable
Patients With
Elastosis, No. (%)
Patients Without
Elastosis, No. (%) P*
Age, y
40–54
55–64
$65
09 (14.84)
23 (35.38)
33 (50.76)
13 (38.14)
13 (38.14)
09 (25.71)
,.001
Prostatic atrophy
Local arteriosclerosis
Race
White
African Brazilian
64 (98.46)
65 (100.00)
44 (68.75)
20 (31.25)
21 (60.00)
29 (82.85)
30 (85.71)
05 (14.28)
,.001
,.02
NS
Histologic carcinoma
High-grade prostatic
intraepithelial neoplasia
Benign or malignant
nephrosclerosis
Generalized atherosclerosis
Nodular prostatic hyperplasia
Acute inflammation
09 (25.71)
25 (71.42)
22 (33.84)
38 (58.46)
32 (49.23)
13 (20.00)
20 (30.76)
54 (83.07)
07 (20.00)
19 (54.28)
09 (25.71)
06 (17.14)
NS
NS
NS
NS
NS
NS
* NS indicates not significant.
cording to the criteria of Mostofi and Price.8 Histologic grading
was performed according to the Gleason system.9
High-Grade Prostatic Intraepithelial Neoplasia. Four com-
mon patterns of high-grade intraepithelial neoplasia were iden-
tified, all with nucleomegaly and prominent nucleoli: tufting, mi-
cropapillary, cribriform, and flat, according to Bostwick et al.10
Benign or Malignant Nephrosclerosis. Renal findings were
analyzed from the protocols of the autopsies. Benign nephroscle-
rosis consisted of hyaline arteriolosclerosis and arteriosclerosis
with elastosis. Malignant nephrosclerosis consisted of hyperplas-
tic arteriolosclerosis with or without glomerular or arteriolar ne-
crosis.
Generalized Atherosclerosis. Atherosclerosis of the aorta,
coronary vessels, and cerebral vessels was considered absent,
slight (grade 1), moderate (grade 2), or intense (grade 3). Athero-
sclerosis was slight when few and slightly elevated plaques were
seen, moderate when plaques were frequent or coalescent and
moderately or intensely elevated, and intense when plaques ex-
hibited complications such as calcification, rupture, ulceration,
thrombosis, hemorrhage, or aneurysmal dilation. Combining the
grade of the 3 regions, an atherosclerosis score was obtained that
varied from 0 to 9. Generalized atherosclerosis was considered
absent, slight, moderate, or intense when the atherosclerosis score
was, respectively, 0, 1 through 3, 4 through 6, and 7 through 9.
Nodular Prostatic Hyperplasia. Only prostates with macro-
scopic nodules were considered.
Acute Inflammation. Only active inflammatory infiltrate
with presence of neutrophils was considered.
Extent of Lesions. The extent of elastosis and prostatic at-
rophy was evaluated according to the percentage of sections that
showed these lesions. When more than 50% of the sections
showed the lesion, it was considered extensive.
Statistical Study
Association between the 2 variables was analyzed either by x2
or Pearson correlation coefficient. After linear adjustment for age,
the analysis of variables correlating to elastosis was performed
by multiple stepwise linear regression. The level of .05 was adopt-
ed for statistical significance.
RESULTS
The results are summarized in Tables 1 and 2. Elastosis
was seen in 65 (65%) of the 100 prostates examined. Of
the 65 prostates, in 32 (49.23%) elastosis was slight, in 20
(30.76%) moderate, and in 13 (20.00%) intense. In 16
(24.61%), elastosis was extensive. There was a striking pre-
dilection of elastosis in areas of prostatic atrophy. The lat-
ter was present in 85 (85%) of the 100 prostates examined.
Prostatic atrophy of at least 1 of the 3 histologic subtypes
was present in 21 (60%) and absent in 14 (40%) of 35 pa-
tients without elastosis and present in 64 (98.46%) and
absent in 1 (1.53%) of 65 patients with elastosis. The sta-
tistical analysis showed that there was a significant differ-
ence (P , .001) between the groups. In 32 (37.64%) of 85
prostates, prostatic atrophy was extensive. Patients with
extensive elastosis significantly correlated to extensive
prostatic atrophy (P , .001).
Local arteriosclerosis was present in 65 patients with
elastosis (100%). Local arteriosclerosis was present in 29
(82.85%) and absent in 6 (17.14%) patients without elas-
tosis. The statistical analysis showed that local arterioscle-
rosis is significantly (P , .02) more frequent in patients
with elastosis. Patients with intense elastosis were signif-
icantly correlated with intense local arteriosclerosis (P ,
.03).
The frequency of elastosis is significantly higher with
increasing age (P , .001). The statistical analysis did not
show any significant difference between 44 whites and 20
African Brazilians (P 5 .064). One patient was of Japanese
ancestry and was excluded.
There was no significant correlation of elastosis with
presence of histologic carcinoma (P 5 .600), high-grade
prostatic intraepithelial neoplasia (P 5 .428), benign or
malignant nephrosclerosis (P 5 .149), generalized athero-
sclerosis (P 5 .072), nodular prostatic hyperplasia (P 5
.227), and acute inflammation (P 5 .732). Histologic car-
cinoma was present in 29 patients (29%) of the 100 pros-
tates examined. The final scores according to the Gleason
system were 4, 5, 6, and 7, respectively, in 9 (31.03%), 5
(17.24%), 14 (48.27%), and 1 (3.44%) of the patients.
Arch Pathol Lab Med—Vol 124, September 2000 Prostate Elastosis—Billis & Magna 1309
The main causes of death were cardiovascular diseases,
malignant neoplasias, infectious diseases, and chronic de-
generative diseases, respectively, in 35%, 25%, 22%, and
18% of the 100 patients who underwent autopsies. There
was no statistically significant relation to cause of death
when comparing patients with and without prostatic elas-
tosis (P 5 .145). In cases with autolysis, the basophilic
tinge of elastosis was of lower intensity. This finding was
statistically insignificant in the analysis of the intensity of
elastosis due to a low number of cases with autolysis.
COMMENT
The frequency of elastosis in this study was 65%. It is
a frequent lesion even considering that our study was re-
stricted to the posterior lobe, which corresponds for the
most part to the peripheral zone and the posterior half of
the central zone, according to McNeal’s classification.7 As
far as we know, there is no other study to compare with.
There was a statistically significant correlation of elastosis
to increasing age (P , .001) and prostatic atrophy (P ,
.001). The striking predilection of elastosis in areas of
prostatic atrophy is noteworthy. The significant correlation
of extensive elastosis with extensive prostatic atrophy (P
, .001) corroborates this spatial relationship.
Local arteriosclerosis was significantly correlated with
elastosis (P , .02). This finding favors a possible role of
local ischemia in the pathogenesis of this lesion. The sig-
nificant correlation (P , .03) of intense elastosis with in-
tense local arteriosclerosis (arteries with a decrease of 75%
or more in the diameter of the lumen) substantiates this
hypothesis.
Long-term sun exposure rather than age is a well-
known cause of skin elastosis.11 In other organs, there
is evidence that ischemia may play a role in the etio-
pathogenesis of elastosis. In a study by Sugai et al,12
aging changes of the conduction tissues of the heart
were fat infiltration, fibrosis and elastosis, disappear-
ance of muscle fiber, and general atrophy of the con-
duction tissues. These lesions were thought to occur not
only because of aging but also because of influences of
various disorders, including those of ischemic nature
such as thickening and luminal narrowing of the atrio-
ventricular nodal artery and superior ventricular septal
arteries. Additional evidence relating elastosis to ische-
mia is disclosed by studies on myocardial infarction.
Following myocardial infarction, extracellular matrix is
disrupted, which leads to a generation of collagen- and
elastin-derived peptides.13,14
Ischemia is also implicated in the pulmonary scar can-
cers. Kolin and Koutoulakis15 studied the pathogenesis of
scars in 57 consecutively resected, small (#3 cm) periph-
eral lung cancers. Central, pigmented scars rich in elastic
fibers were most frequently found in adenocarcinomas
with predominantly nondestructive, intra-alveolar growth
pattern. In these cancers with elastin-rich scars, active neo-
plastic occlusion of one or more arteries was found in 96%
of the cases. The authors speculate that elastic fibers of the
alveoli remain preserved despite necrosis so that the al-
veolar elastic collapses to form the characteristic elastin-
rich scar following absorption of necrotic debris. It is also
worth mentioning that the extracellular matrix may play
a major role in the development of elastogenesis. Elastin
is synthesized by fibroblasts in cell culture.16
In a previous article published by one of us (A.B.),2 the
frequency of prostatic atrophy in autopsies was 85%. In
the present study, the frequency of elastosis was equally
high (65%). Both prostatic atrophy and elastosis signifi-
cantly correlate with local arteriosclerosis. This finding fa-
vors a possible ischemic effect due to intense local arterio-
sclerosis in the etiopathogenesis of both prostatic atrophy
and elastosis.
The absence of correlation with neoplastic and preneo-
plastic lesions and the striking spatial relationship of elas-
tosis to areas of prostatic atrophy add a new microscopic
feature for this latter lesion, which may help in the differ-
ential diagnosis with adenocarcinoma.17,18 In a recent ar-
ticle, Grignon19 mentioned that the completely normal-ap-
pearing stroma is helpful in excluding some important
mimics of adenocarcinoma, such as atrophy and sclerosing
adenosis, from the differential diagnosis.
In conclusion, elastosis of the prostate showed a statis-
tically significant correlation with age, prostatic atrophy,
and local arteriosclerosis. The latter correlation favors a
possible role of ischemia to its etiopathogenesis. The ab-
sence of correlation with neoplastic and preneoplastic le-
sions and the striking spatial relationship of elastosis to
prostatic atrophy (or postatrophic hyperplasia) add a new
microscopic feature for the diagnosis of this latter lesion,
helping in the differential diagnosis of prostate adenocar-
cinoma.
Dr Magna was the statistical reviewer of the manuscript.
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